Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.002 Å; R factor = 0.050; wR factor = 0.153; data-to-parameter ratio = 24.2.
In the title compound, C 27 H 24 N 2 O 3 , the pyrroldine ring adopts a twist conformation, while the six-membered pyranone ring of the coumarin ring system is in a sofa conformation. In the crystal, pairs of N-HÁ Á ÁO hydrogen bonds link the molecules into inversion R 2 2 (8) dimers. These dimers are further connected via C-HÁ Á ÁO hydrogen bonds.
Related literature
For applications of pyrrolidine derivatives, see: Huryn et al. (1991) ; Suzuki et al. (1994) ; Waldmann (1995) . For ring puckering parameters, see: Cremer & Pople (1975) and for asymmetry parameters, see: Duax et al. (1976) . For closely related pyrrolidine structures, see: Selvanayagam et al. (2011); Ali et al. (2010) . For hydrogen-bond motifs, see: Bernstein et al. (1995) . Table 1 Hydrogen-bond geometry (Å , ).
Experimental
Symmetry codes: (i) Àx þ 2; Ày þ 2; Àz; (ii) x; Ày þ 3 2 ; z À 1 2 .
Data collection: APEX2 (Bruker, 2004); cell refinement: APEX2 and SAINT (Bruker, 2004); data reduction: SAINT and XPREP (Bruker, 2004); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997); software used to prepare material for publication: SHELXL97 and PLATON (Spek, 2009).
1'-Methyl-4'-(4-methylphenyl)dispiro[1-benzopyran-3(4H),3'-pyrrolidine-2',3''-indoline]-2,2''-dione D. Lakshmanan, S. Murugavel, D. Kannan and M. Bakthadoss
Comment
Highly functionalized pyrrolidines have gained much interest in the past few years as they constitute the main structural element of many natural and synthetic pharmacologically active compounds (Waldmann, 1995) . Optically active pyrrolidines have been used as intermediates, chiral ligands or auxiliaries in controlled asymmetric synthesis (Suzuki et al., 1994; Huryn et al., 1991) . In view of this importance, the crystal structure of the title compound has been carried out and the results are presented here.
The title compound consists of a pyrrolidine ring connected to a oxindole ring system at C1, a coumarine moiety at C2 and a benzene ring at C3. The X-ray analysis confirms the molecular structure and atom connectivity as illustrated in Fig.1 .
The pyrrolidine (N1/C1-C4) ring adopts a twist conformation , with twist about the C4-N1 bond; the puckering parameters (Cremer & Pople, 1975) , q 2 = 0.4216 (14) Å and φ 2 = 156.9 (2)°, and asymmetry parameters (Duax et al., 1976) ΔC 2 [C4-N1] = 5.0 Å. The six membered pyranone ring (O2/C2/C13/C14/C19/C20) of the coumarine moiety adopts screwboat conformation as indicated from the puckering parameters: Q = 0.5296 (15) Å, θ = 65.9 (2)° and φ = 215.9 (2)°. The oxindole unit (N2/C1/C6-C12) is essentially planar [maximum deviation = 0.048 (1) Å for the C1 atom] and is oriented at a dihedral angles of 87.1 (1)° and 28.6 (1)°, respectively, with the pyrrolidine and coumarine rings. The sum of angles at N1 of the pyrrolidine ring (337°) is in accordance with sp 3 hybridization, and the sum of angles at N2 of the indole moiety (360°) is in accordance with sp 2 hybridization. The geometric parameters of the title molecule agrees well with those reported for similar structures (Selvanayagam et al., 2011; Ali et al., 2010) .
Ihe molecular structure is stabilized by C3-H3···O3 and C13-H13A···O1 intramolecular hydrogen bonds, forming S(5) and S(6) ring motifs, respectively (Bernstein et al., 1995) (Table 1 ). The molecular structure is further stabilized by an intramolecular π-π interactions with Cg1-Cg2 seperation of 3.539 (1) Å. (Fig. 2 ; Cg1 and Cg2 are the centroids of the (N2/C1/C6/C7/C12) indole ring, (C14-C19) benzene ring, respectively). The crystal packing is stabilized by intermolecular N-H···O and C-H···O hydrogen bonds. The molecules at x, y, z and 2-x, 2-y, -z are linked by N2-H2···O1 hydrogen bonds into cyclic centrosymmetric R 2 2 (8) dimers. This dimers are further connected by C5-H5B···O3 hydrogen bonds forming supramolecular zig zag chains along the c axis ( Fig. 3) .
Experimental
A mixture of E-3-(4-methylbenzylidene)chroman-2-one (0.125 g, 0.5 mmol), isatin (0.08 g, 0.55 mmol) and N-methylglycine (0.025 g, 0.55 mmol) in toluene (5 ml) as solvent was allowed to reflux for 6 hours. After work up, the crude mass was purified by column chromatography to yield the pure product (0.195 g, 92% yield). The compound was recrystallized from ethyl acetate solvent. Single crystals suitable for X-ray diffraction were obtained by slow evaporation of a ethylacetate solution at room temperature. supplementary materials sup-2 Refinement H atoms were positioned geometrically, with N-H = 0.86 Å and and C-H = 0.93-0.98 Å and constrained to ride on their parent atom, with U iso (H)=1.5U eq for methyl H atoms and 1.2U eq (C) for other H atoms. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq C1 0.80511 (12) 0.84780 (8) (7) 0.0033 (6) 0.0108 (6) 0.0029 (6) C5 0.0553 (9) 0.0659 (10) 0.0397 (7) 0.0022 (7) 0.0051 (6) 0.0038 (7) C6 0.0412 (7) 0.0345 (6) 0.0434 (7) −0.0018 (5) 0.0184 (5) 0.0055 (5) C7 0.0409 (7) 0.0403 (7) 0.0343 (6) 0.0031 (5) 0.0110 (5) −0.0006 (5) C8 0.0489 (8) 0.0610 (10) 0.0504 (8) 0.0121 (7) 0.0157 (7) −0.0087 (7) C9 0.0666 (11) 0.0519 (9) 0.0654 (10) 0.0217 (8) 0.0080 (9) −0.0158 (8) C10 0.0752 (11) 0.0342 (7) 0.0583 (9) 0.0090 (7) 0.0007 (8 0.0348 (7) 0.0841 (12) 0.0422 (8) 0.0019 (7) 0.0050 (6) −0.0116 (7) C20 0.0441 (7) 0.0485 (8) 0.0344 (6) 0.0056 (6) 0.0126 (5) 0.0054 (5) C21 0.0312 (6) 0.0437 (7) 0.0471 (7) 0.0024 (5) 0.0159 (5) 0.0019 (5) C22 0.0566 (9) 0.0508 (8) 0.0516 (8) 0.0114 (7) 0.0253 (7) 0.0060 (6) 
